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Abstract of JP1 1055700 
PROBLEM TO BE SOLVED: To reduce the 
hardware amount per a transmission optical 
signal speed, to reduce the cost and to make 
the scale of the system small. SOLUTION: An 
optical branching device 1 1 branches a 
wavelength multiplex light for each 
wavelength, an optical branch 2n receiving the 
branched light for each wavelength branches 
the light to an optical gate switch 3n and an 
optical receiver 5n, which connects to an 
optical signal fault monitor means 80. In the 
case the optical signal fault monitor means 80 
detects a wavelength deviation signal OLOW, 
a signal interrupt signal OLOS or an S/N 
deterioration signal OSD as a fault detection 
signal in an optical layer from a light of a 
wavelength processed by the optical branch 
2n, a control means 70 controls an optical gate 
switch 3n to interrupt passing of the optical 
signal to send a network fault detection signal 
AIS-O to a down-stream. Thus, in the case of 
detecting an optical no signal at the optical 
receiver 5n, the optical signal fault, monitor 
means 80 recognizes the signal AIS from an 
upper stream and eliminates the need for any 
special hardware. 
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3t£&8a>#aS«lc$ha^£3fc«-aS§<!:. COT##a 
SflSt. C(D5feglt&*;KeKI~A±)^£1lirB#aS§ 

js usfriB ag£ fist £ matt «> - a>&m * £=rr -a *s» 

* £ tb -h "f £> 5fc «sft & t £ fit x £> C t £ ft® t -t h & « 
3tADM (Add-Drop Multiplex) gB„ 

[is*H2] m*flii=Etta&ft£ADMttBi::& 

OASiJ)D7T'l'/<T l>-f (Erbium Doped Fiber Array : 
Jalffc. ED F A^K^T-Si) ^— h-pfc-S C t ZftWlk 

CI9*JS3] »3ft39ll=IBtt<DaftftADMgBI=j3 
l^T, mtH/tf— hX-f v^li. X fc*-fflj!><¥SH* 

ftjf*»-c** = A:t»«fr*a**ADMa«. 20 

u*-r«-*. »a**tfcii*a>3ii6*A*Lra**a: 

<kLfriH3t-y— ©Affi*^aj*-r-53t«"fr 

^tifcjt^^fAdi^L, teTj-eAttiA-f aa^S 

Affiai=8H*U teTjTJffJBft-T*— r-X-f'V^ro-^IC 

-i^flix, lWBit*— ©3teAaiaj^e>tii 40 
*a»* 6iwe*-s— u— * -o jfeAtb a * 

[M**5] «3jUS4l::Ett©&*3fcADM«Bl::*5 
fT. miHsfe-tr— hX-fvfli. X <t=fc-g|ij!)<ED F 

Ay-h-p*4:iS1*tir4a«tADM«. 

[133*116] fl|#*4|::Ett<0jfcftjfcADM«BI::iS 

= i*1M»fc-r*a** A DMtt«. 50 



*t«-a*4si=»au. **-e»*4*ifc**a**i 
#*a»i=««LTa«sf=#«*jrifc**ih.«x*A 

**i€*ii=*tJt LWEa«*Kil&*1*JiW-«-©ftiH2j 

-^-eflfrsaig 1 (D&tttt^^aco&Amaiz&iau 

a2<o*»tt-?-*i-r*La)3tAtb*i=Bi«L. ffe^r-fjta 
»jsRft<D3te£flrE3fc-7*— hx-r -v^taa-r-smsro*; 

US. ffiEt^OTftttift, lltEft^- r-X'T^, fc<fctf 
«TB*7-f VU— **^Lfc*. MttZtiltmmmSMk 
l=*M" *WBm 3 <03te#d£fc J: WIBI 2 «> jUMMtS^ 

LTMB^^issi^M y . 

So 

[HfsfcHs] M*«7lcEttaaKA%ADMttBl=£ 

L^-Cs «TB3ty— r-X-f ^^l*. 'X .tfc-glWED F 
A(C-hT*iCi:S«ttt4a**ADMW. 
[»3ft]g9] W**7lzE*«>a*3fcADMSEai=fe 
l^T. WE*y-hX-<?;^li. '><it-**qy|# 

o] H#ilifrbiS#£9£-emvf;h.;^ 
-o/=EK<naftJfcADMSSI=*JL\-C. StFEifeSIISf 

^. EDFAf-h. fcit/^Sft^lgiliSIIW^-r^ 
--3A<»A$*t-5 ,!: S1#ffl t -T-safift A D M&E,, 

*-0l=E«waS3tADMgBKa3l' , T, WE3ty— 
KX-fv^, WEEDFAY— hj3J:lrt»E*J»(tJi« 

«rE*a«»^A*-*- **«#a>**, stuti=, utr 
B*jak«»/i>?>ai*-r*3fc«-^©*«j-?-*i-f J *i*as?M 
i=«y«ic.T. ^E3t<i^©jiia. ^ds, fccki;»AOT 

-r-sagjtADMgSo 

[M*S 1 2 ] IS #JS 1 1 icEttroaS* ADMgl 
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5££ k IfrEXfti* £ ttM £* L froMEMWl i li 

iSBRfl^l OLOS : Optical Loss of Signal) 

OLOW: Optical Loss of Wavelength) 

©*MflE^mE«ft«^K«ftM**L3&^o«rE5K*« 
k »H«:«iS««n'a) S»ttU%0)3iJK £ <D J±^ & ft s 
/NttSJtWL. «TE«S/NM:]6^toffi«>&*Lfciatt 
JSlTlcffiTLfcBRlcfts/NJtffiTfS* (ElflL OS 
D : Opt icalSignal Degrade) £l*Ui-r*«Mg£ «T 
*K SfTEOLOS. lfrEO LOW. 33 t/M!5 OSDJ 

»»*ta«* t l d *i & wmtk&m^cD'p < 1 t, - £ 

»ISa*BW»E»Wlli«<D*4< t t-o t« 20 

asL/=Kic % c*ie,o)tttti«#*af+"c«rEiMai#s 

»Ey-K*««lL, «Bi*:hfcAafc»(S-rftUi 
^^^^fi^ft^jg^r-r-SC^IZctoT. ttttiLfcfflE 
W*«Hi«*£*UYVlcfc(t«*«;/ K-^-^BItttii 
(JSlSL A I S-O : Optical Alarm Indication S 
ignal) \Z&Wk-tZ> Z k £4#@£ LfcSS** A DM»«. 

3] HfX9l 1 lCE«OiK«*ADM«« 
ADMgi <h ft *i8ligtISS £ ft«^£#|3S-r 
*^-f >«fl**£***K 1 *coft^r^/<rtfc^< k 

t— 3a>5eftiCcfcy»««**Lfc*«#*ftya3* 30 
1 arcEHoftm^WMa^Rtftu-r-v^^irttii 
[Ht*4l 1 4 ] iftsftK 1 3 icEfi^ftfl^B^Ka* 

t*— ^tttdJLfciB. mE«iw*a^«aiaF 
nfcittEi»»«ai«#©A*ic»i6^«m*^&a>mE 

-vicfei+i*^ hr?-- pmw&thm^- (ais- 

O : Optical Alarm Indication Signal) l-g.t&'t %>Wt1£ 40 

^(t^^c^ ^mk-t^m^mm&myD^o 

5] ftADMggfcctt/ft^^iiiBS^tL 
^*i7b<'>< £ tfllXfl 1 sicEKOftUYV^-SgB 
*»«U f!EftADMSS<tI5Eft*»ii*SS^ftU 
-f -Vfc»«$*L«eiSSS«i:S^. 1*<7)ft^r^/^ 
tf|[c>>< it— 3<DSft«lcj: y»«M4*tfcft«*ft 

ttEftu-r^-*««*«. ite**^ h^-^r* 

IfiEftUYAMCfclt^O LOSfc^tfA I S-0<7>4>< 



fctftff f * z k k?Z ft^l^KS£«*xC o 
[R*4l 1 6 ] H*« i 5 IzEK^ftfi-^Kg^a* 
xC^fc^T. MEftADMSB££tf1HrE%4>1KlfM« 
<Dl^r*i^-»*«fflLfcmEft*-y h^—frflOftU-r 
•vie sit** ^ h9— £»«a>«rEoLos*TOEA i 
s-o ic^& l r ffiEft b>f-v^bzo)3fe u-r <o 

■r * z t re * y i5Eft u-< vicg^ * H-seaisaa) ? 
u-^>^?*-v^ hic^ft^^i-^ct^a^-r 

m&m 1 7 1 at srh i 5 Kumoytm^mwmmjj 

3tlcfcivc\ MEftADM^gfcJ:tj:|tjEft*^liffig 

a>or*i3^-*twfflL«rE*u-f -vrc****i«fia 
»«a)»»SB±s*a &-t*5«*<D«;b y icffiEft ^ 

ICfclf^ffirEO LOSfccfctfffiA i s-os^i^-cft 
*v h^-^(7)K§*Mai-4fglc. 1MB*** h^- 
<7 [cfJEft A D h^—^BWttttJttll.fcy 

t»±a«icfrE«*wa*iBii]WE«**Lfc»ft. tie 

ft a d Mgit urEft u-r -vicggj s*i*eai3S«a* 

<DffiEflMH¥±**«£a)l«lcd>< £ ti-oJ5l±0)mE 

■-rsctfefcy. mE«*w**«i«3W*y h^— ^ 

KSKS^aJB#lcT3KcDffiEftU^Vlc^*tt4fKi3l 
•MHMmE^ >Kfll«^mEfll«lf £4>IHl3^& 

me*^ hr?— ^»s***aa-r-&fctf)icmE«#w 
^♦liii^flsfT-riEaa^tmE^-f >»«i»fcB«i 

i s ] i 5 icEiia>*«*i»sss«:& 

aicfei^r. mEftADMttS«3«t:i;iVEft4>tB4m« 

o)u^r*L^-*t«fflL«rE*u-f-vic»**4i*ea 
gga>®S*±£*a £-B-*«#a>ft;b y ic^Eft u-f -v 
icfci+4fflEoLosfcj:tf«rEA i s-oavx it 

Eft** hr7— &lcfcL^rmE3feADM»lta)*^ 

-tmw&th&w:* y t*±atfliiciirE«*ff±4>iHi^ 

iBB**Lfcii^. WE«*lf**li»fcinEftU-f-Vlc 
fclf^ffiEA I s-o*fT«tStiait. 1WE«»W** 
«• «fc y ti TaftcOStfEft * «if cfc l/HTEft ADM 

cifc^y. B5Eftu-rvicfcLNriiiEftADMse*< 
ff5»/^xa)«y#x.icj:«mE*^ h^-^cesoiu 

Si. mEftK-Vlcfelt**^ H9-{7Bf0iEO 
LOSJMEA I s - OlZ^^4 Z k ICct oTMEft 
U^^&WTEftU-f -Vlc««|**ifcgaia«|c*ry K 

^-^iwsaaf * cilery fr5. s?Eftu-rvic 
»»*4ifceays«icj:4mE*^ h^-^BtojiHia 
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[R*fl 1 9 1 HI** 1 5 fcfBiE(7)3t«^ISSS«^ 
ICfel+ilUBBO LOSfccfct/MSSA I S-0£ffll^T& 

sswffl^ 9j y ar rmEft a d Mggfzj; « / - 

KMi* ItFlH5feADM3£Si:fJ8H^^V*lffi«(!:(7>y-- 
KBt'C*v h9-9iHit7I/-S>y7t-7 10 

NI3M12 O] ^ADMgafccfc^ + ffiigiHS^+L 
**l#'J>< £t,IMWI1 3f=E«a>*U-f-V^*»t 
tflMBU Mta*:ADM^Si:l9K**«±i'tSSi:SO 
NET (Synchronous Optical Network) /SDH (Sync 
hronous Digital Hi erarchy)«*(D^-f >tlfllS^ 
^ 1 ? T -f / ^ftlz*' < ib oa>»*lz cfc y «S 

*Ji**tfc3fe«-»tBiya5ft*^ h^-^lc&oT. 
WTE**ry h D — 9 (CfcL^TtfTlHS ONET/S D H<7) 
•b^va>L/^W7 h^— ^©KStaUSLfcR 20 

ic. *vh^-^i»»<DttaittBcfeyt.Ta«a)i»iE9 

fc^v*-— /<— Kicay it p>*l**^ h^— ^7 

WE**aifi* (JSUft* A I S-L : Line Alarm Indicat 
ion Signal) *TOE*'> h?— ^(WSBBWSfcttl:: 

ifjsBA i s-LStt^a^omE^-< v«am*fciPiit 

>*|5S^I^|S]ltri±i>D^tt^fJES O NET/SDHb 

<-vicfcit*«rEA i s-L<7)ft^yic. WEifeu-f-v 

l3j3l+4flIEO LOSfc^t/UfEA I S-OOVX 30 

[»#3l2 1 ] If*3l2 OdEISflOftADMjMaSJ: 

^■C*U-f -VI=J3l+«*^ h9-9»f*<*±LfclR, 
OLOSfAI S-OlZ^-T^CtlCcfc-DT. lfrE^ 
-<>*|aSS!3itSlMl3LOS (Loss of Signal) £&£li 
iffi^U^WbSONET/SDHL/'T'VW 

Sa^xCo 40 

[R*fl2 2] R3JUI2 0fcE«O3teADMggfcJ; 
Z/afc^MlitTOOL^^-^S^Iffl LSONET/S 
DH UY-Vf-fclf^A I S-Lfl)36^y(Z*U-f-VlCfe 
It&O LOSfc<fcl/A I &-O0)'p< k ti— l££ffll^T 

ts «tE5tADMMa)*7 h^-^P»»«ffltt«J:y 
t±ail:»ES O N E T/S D H««(Ofll«|f £4ilB 
»A<E«*nfc«*«E*ADMttMfc*E«*II** 

»«<7)raiC'>^< 1 -3J5JL±0>lKrESON E T/S D 

H^ft^-rvsisgig^iEM-r^-^fz^orfrEfi^ii 50 



SttfflB#lCT3lEa)mES ONET/S D H^»(7)fJE^ 

i=iWE<i*w±+«»*<«ff"r*iWEA i s-L^ijE 

^-f >H«»lwB«l*1i-CWrES O N E T/S D H«« 
(DAPS (Automat i c Protect i on System) £ fEK) * -5 
d £ fz J: o TIME* v h O-* B84)[Bl1K£fT 3 - t * 

[IS*JS2 3] 1S*«2 0lcEKcD5feADMgBteJ: 

t/***«"»S0)L\-r4xA^-* L^OS O N E T 

/S DH U>T -VfCfclt^A I S-L0)ftt>yi=:3feU-f-V 
dfclt-BO LOSfccttfA I S-OO'X irti — 

x. «rE*ADMSt«o)*-> h^— «7(**ttajffi«j:y 

ti±»«l=fll9lf±4>tt«fl«B»4ife««inEfll«l¥ 

±*«Slct?rE5feU-<*Vlzfclt^MEA I S-OflSff« 
tt*»l+*Ci:lcJ:oTimE«»H±*IB»* y *TSI 
a>«TE***»««j3«fct;mE* A DMSilDLW 
l=«TE*^ h^— ^»»taiai-J-«CfcfcJ:ymE*U 

>r victe^-onrE* a dm^ia^ 5 y e*.c: 
«fc«iwrE*^ k^— ^»»<DEias fc«fetxmE*u-< -v 

Icfclf ^PSS^MEO LOS^-otfrEA I 

s - oicRft LTTOE^-f Vi&SSfcSElWIz los 
(Loss of Signal) £ttas*-£« d <fc (c J: -oTtljE*; U 
^WP)ltBSONE T/SDHU-f^lZ*^ h 1 ? — <7 

WSeajffl-rftctlcfc yfr5WES on e t/s dh 
OAPS (Automatic Protection System) lc J; -SStrE^ 

[R#« 2 4 ] m>£m 2 O (cES£(D3fe A D Mggfccfc 
t/*+*Ji«*a)L^*L3&^-St!pJffl LtE^OS O NET 

/s dh u-fAMcfcit£A i s-La>ftt>yic*u-f-v 

IZj3l+*OLOS*5«fctfA I S-OCD4K k=b~ Jj%m 

a««*« ustr;- KjMt-stESADMgi 

M J: t/^TE3fe ADMgI<t7^ >^5S^ i <D J — KM 

[!S*^2 5] 3lcEKO*U-r^-^^ 
lStSSLfc*<i:4,-oa)S^ADM8IS s 
<t ^-ocDfeiM^ln^oTU >^fcgg! Lfc y 

h7— <7^CfcL^r. OLOSfcJ:t/A I S-Ofl)*< 

kb-j5 &m^Tmw£&&L. T«a)e%Brc«Dy* 

[000 1] 
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3b*v h^-^fclt*. S^ADM (Add-Drop Mul 
tiplex) ffitffcc«a«£ttfflLfc»ME«»Se 

DMamcBB-r*. 

[0 0 0 2] 

[tt*0>a«] tt*. h^-^LTI*. TDM 

(B#^iO^S) $ {£JE LfcSONET (Synchronous Op 
tical Network)/S D H (Synchronous Digital Hierar 
chy)fcK-5^TfllSI**tfc*v h 7— 10 

r. eai«»a>«iy»iLi4. *«-si£ : 7*r>u*f -vizis 

[0003] ca)®. y:/4tttt<Dflmte£9tfit 

(Bel I core : Bel I Communications Research) ^t&lcg| 
Lra^bilt hli GR-253-CORE (Issue 1, 
December 1994 ) f::KI8**lTl*4 J: (121 
a. LOS : Loss of Signal) £8tfcb-f £ Z <t . *fc 20 
It. :?U— Afcfcl+i-fe^ va >^-— K (ma. 
SOH : Section Overhead) t L < li^>f tsJt— 
K (ma. L OH : Line Overhead) Soffit"* J: 
oT^U— APX (JU^. LOF : Loss Of Frame) % tK 

(ma. LOP : Loss of Pointer). 
y« (ma. BER : Bit Error Rate) « % ffHttPfffi 

[0 0 0 4] ifi^fzfcoT. 

* *ei*«iBa)« yif^£tr5 C<t j&< RTffitt OADM 

(Optical Add-Drop Multiplex) 3SJtA<«3E**U HES 30 
lcv^TA^»A-r*Ct/i<tt»t**tr^*o SONE 
T©*y h^ — ^XU^VKCD— OT'MDCS (Digi 
tal Cross-Connect System) Icfclf 4 JSttffl y 

(ma. o/E^) , ^tju^u^u- 

(ma. DEMUX : Demultiplexer). X^f7f>^ 
(ma. MUX : Multiplexer), mil/ 

(ma. E/o^i) ^cfcortT^^^iz^t 
L. oADMgit^x^ v*><f<D*r<*&<* m&*i 
^<z> demux as* t/M u x a^e* fcaaeaift«#a 

[0005] 

[*WjWB»L<fc3£^*RH] OADMgiSEiL 
fc*^ hO— $l::W&AMDl*»#«£Lfc*^ OAD 

ttat«3Sjfe*t;*(DW»a)aaicjci:fciaas(73c 

<tA^*£;h,£ 0 lMffl**lt^5SONET/SD 
Hlcfclt£g»§a>37L'— A^"— A— ^> K£?4fflLT* 
h^-^S^£&tij-f £ig^ OADM^lrii-t!^ 50 



[0 0 0 6] OADMa«ft#t;^-f >t»»A<flS*L 
Kl— tF*"Ciitt-^«fcto. OAD MSMf-fcl^T ~2 is 

— — k^&*^ h^-^eswis (ma. 

A I S : Alarm Indication Signal)£>Si!£*&£f#i3l ■ S 

fcftfltttftyft^OADMKi-eifc fia*«*0)7 

U-A>J— /*—^ K^fe*? h^—fr 

»«ft**ifc*«*s«aiMiiLr^u— a*- 

[0 0 0 7] OADMjS«*a«E0>3fe*!y h^ — 

/SDHlz-f^tBSLT, HHINJaL 

ty Lfti^a* ■ ffim*«»Ria)u-r-\'**u-f -vtft 

■rt"*Ci:£L. SONE T/S D H h 
9-*l»flilt*at*SSIIi?nf*y3 >->X^A 

(ma. APS : Automatic Protection System) O 
A D Mgg*<£fr&|z&$S-f %>% u -< -Vlcfilt « ~Ju ^0 
is 3 V vX A £ A<St£- L ftl^ <fc 5 Ic-T & *MM<fc -5 » 

[0008] -rfc;b*,. fct jt*j*©**^ h r>—o<n 
mmmmfr s s o n e t / s d h ttmKt & c t mat 

5£t>* ««TfliSONET/SDH3&<l&*fl«HCffi<# 

&LTL^fc«>, *a>»*s*ft< t*a»o)M«ffl"r 

y. APS^bfiPlCOADMglfCcfc^^ 

-efe*/rA6. itaffil*OADMj*«*ffll\fcjtU 
-f V I z I + « y P -r ^ i> a > <t A P S k £ * £ 

[0 0 0 9] MRO)*-;/ ^^©»A**iLfcii 

^*»4ft36<e>. OADM^Sli^^Plffitt^+^lC^ 
»-r*C^A<T?*ft^ 0 OADM3tItff(D|6iSS» 
l=*S-r^fci6lCli % SONET/SDHtWSftttJ 

[oo i o] *«§Bjo)s®f±. y — Kn-eff*as«o)« 

<t 5>iS}i A * *im k -f ADMgl^HS 
L. SONET/SDHOAPSSf;!j:ffi(D7U-5> 

£W ^am is] w at u >r -vie it « 3fem^-s©T® 
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[0 0 1 1 ] 

«<D-<D*aj**tt«L. *<oaai3cfct/aBf**jfflif 
*a*o>*y-hx-f y^t. we#»i»-**i«ii:: 

[0 0 12] *fc % »Z©a*ftADM81li, -*<D 
fc«»0>#£AA LTiMMM: LltE**-*a U- 

*a»fz««Lra««ic»«**Lfc3fe-t*t-p*L*Aas 20 
^l. «&*t?Aa*-r4aftsrc5Mi**Lfc*-t4x-e3h- 

Wte« 1 a)*»tt-t*L-F*ia>ftAa*fc»ttL. ffcfc-e 

frTE*^f- KX^ v ^fl}-*fc««Lr**Affli3 U 

Sfi**tfc**«)ft**L**Lf=»J6LmE*y- hX^7 
^0)«*lc««-r«*JR»5 5-i:tllic., UTE**- 

*-©*AU*^&u***ii»Eft»*a»-e 

«ltfciS**«ftl*. z<D##*M*&mE*»— * 
^ U-^— (D3feAm^^^^^H-5^f3fi|frE*it--^ 

[0 0 13] Sfc. * = A DM««I4. -^T? 

*ea»3b^&A**^fci8ft*«***aft«fc»a 

aft»fc»J||S*Lfc***i-F*itAm*L. ffcS-eAfcii 

Ea«*»«t«*-r«-a>*ffl**ti-e*t**-*-** 

fc*a<0***t-F*ifz»J6LlWE*y- hX-f y 



«»*&*SAA:T*B2flMft#tti:. 

*a>*AW*lc«|8lU ffi*T?mE*T-f VU— 4(0)* 
W A SSlt * £ *l= C ©ftffl* £ fi9IS»<D#£ffiE# 

aft»i=»«**Lfcftt*t**ti*. «tE*#*a». m 

ESl<D3fc#iBL mE*2<D3t#iBL MEm3CD3t^ 

*^Lfc^. »«i**Lfci»»a)a«iz»-r*mE»3a) 

3t^tfefccfc tflftBfli 2 0)* 5Mt tih LTlHE*#*a» 

[0014] *fc. »eg<oa*3feADMSS«r±. tftEft 

?ttfflu WE*««il^A*-r**ffli*a)#j». Sfctf 
mEataw^aajaj-r****©****!^* 

#A0)^r*L^— 3*a«-r*iw»¥as«iL, '><<t 
*«#***t?Bfffi«<oa*«n(D*a«imEa«i« 
t n*tt«£* L^omrEaAtt^: ttK4:«aai«na) 

l^cfc y 1llrE«**«>***ffllff-r 4 d <t fccfctffi*** 

* t **«<Da*«rt<D*aftA^wrE«^*o**s 

S) **U-r*C4:. ttl/l3«rEaft«no)jt:3SK^& 

wrE«**a>a«r*iSEa-r4ci:iz«fc y*«#a* 

(OLOW) (DlvTJubMzj: 
y*«»a>aKI»Ma*ff5«llBi. 
*#t?W3£«©a«*rtO)*aiJli:«JEa*«Ei:I^Wft 

«**L3&^o«rEa««tr4«tt4aft«rta)a*ttai 

*a)5iai:a>lt35^fe)*s/Nlt*«:fflL. I9E^s/N 

ffiTft# (osd) *«aa-r*«»i**^ i?eol 

OS, S5EOLOW. fcJ:T/mEOSDSI»*«aj«# 
b LCiibl»fttBOT©*< <b*,-o£&m-f 

3&<wrE»»«m«*o)*tt< ^ t-os«uLfciBrc % 

C*tt,0)«ai«#t»lfCTOEiSiJ»*»36^ fflTE^— h 
*iMWLTtttt*nfcA*lc»i6^4ai*3&^ta<D«#3fe 
S«T«Ci:fcj:y % ttU Ltrt5EK§&aifl^£5fe 
U-T-YMcfclf**^ h^— ^RMdifit (A I s- 

[O0 15] *SMHlc<fc«±E**«ADM3S11 

fccfctf**«ii«»**i-F*i3Si<**ffllzJ:«±Eaft* 
A D M8lOffiffiJ#L, C*Lf)*ADM3SBj3j:tfft 
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[0 0 16] ^-05t«^K§£S^iCt?l*. ± 

I2iRS3tADMSSA<. llirf2IW$ifHt^-C9'>< <!:*,- 

ttHI^OT A *l I- *f 4 tH -h ^ t> COIirfBff #5fc S-iSBr-r 

*y h?~*|g*fctmi# (A I s-o) lc£&-f 5tS 
i6JixT^§. cio) a i s-o^^teicfey, 'p< 10 
i t— DOj^sic j: y jss^a^+Lfcjtfi^^ straws 

H»i LxmStilslSS-r -5 C t ic J: y |# t>H-5mSHi#<t L 
[OO 1 7] £fc, lgHCD3tfi^K§ES^5CT-l*, 3t 

a d Mgafc <fct/&*i8ig*gs*;K-r*i*<'>< t jtie 

(7)jfig^J:y^fi^S*Hfc3fe<i^^lSytR57fe*-v h 

•v hr?— £-effii53fc^-c-vizfci-j-.5o Losteit/A i 

S-Offl'JXtt-Stionv K7- ?WC0jfc{I*l 
[0018] £f=, ±fB5tADMSafc«fct/±IB3t4>« 

^K^romtSO LOS^fiJffiA I S-OIC^LTfltrffi 

*m&*>y i7(SS(DtfFiaOLOS$-«frI5A I s- 

O LrtlSHJt U-f -Vfr t> C CD U-f -vjjmco u-r 

-w-f$f££*ti>estga^*-;/ y-r?— trmmzmsaLx 
[00 1 9] *fc. ikm^mm&m^mmm^iWLmm 

^icfci^-cittieajfcADMgsco:}'.-;/ 9B§«iai<a 

tflSBftADMSa£tfJia3feU<-f AMcfSSj;* 

4, — o ULtcoffJSe 3fc U •< ^Plc J$ & $ tt -SGSIgaSHSco 
^IBSf -5 Cilery, lffF&fI#?5£4>«! 



^>*fffi&i~|gi££i*-ai(jiE*y t- 1 ?- 
u>c-vicfciti)WfiBA i s-o«ft^fii^t6i+. mam 

iia-r-5wii=j:y. ltfrtEiteiwA'icfci^TiitriEftAD 

MgSA<ff-53t/<X«]yg7t.lcJ:4t(rlE*.^ — 

ground KriBitU'i'-vi^fcits^.-i' hr?— 9©§co 
fltrteoLos^mfiEA i s-oiz^gj-f -sctir^T 

h?— f »S^ffi*D-r-5-<!:lcj:yff5s fflffiifcU 

h^— ^eswffl^iijysTTfiiajfeADMSs 
icjc^y-KWi:. mte^ADM&a.ttfjfe^'f >*t4g 

[0020] ^*iz><D^mz&i) % 3tu^-V{cSS!$n 
[o o 2 1 ] *fc. *rao)*«4M»»iEa3S5l-ei*. * 

ADM»«j3 < fci;*+«i«««-t*l-l ? *i/i^< <bt±lE 
ft+«ia«»i: S O N B T/S D H«*<D^>f >$!4g^ 

or. «rJE**^ K^— ^IZfcLNTffllHSON ET/S 

tunc. *^ h^-*»»a)*aitt«j:yt,TSiEffla)«r 

-^Bssimfi^ (ais-l) *toie*^ h^-^e 
**B»-r*fc«)icfrEA i s - l ^ K^a^owria 

fc » f cffsmiB << v^ffiSf^ iri (t x tb ^ * 4x « toe s 

yic. fljEptu^-vicfcit^KrEoLosfc^t/mffiA 

[0 0 2 2] Z Z t»JHe0)* A D ffc cfc 
■VIC J3 It 4*^ h^— ^»*3&<a6^LfclB. OLOSJ 

a i s-oiz^-r^ctiCctoT. ME^>r>*i5gs 
ic^sMicLos^ftdiS-ti-. ME3tu>r-v^bSON 
e t/s d h u-f-viz^^ h^— ?i»ssatt-r4c 4 

[oo2 3] Ksa>*«-&»»Ka*aicj3it« 



(8) 



^88^11-055700 



mw\Bimmmx~it. ±E*ADMa6«*5j:T/±iBft+iB[ 

lt*i»<OL^^-^*«ffl LSONET/SDHH' 

osfcm i s-oa>'>< <t t— ^Sfflt^r*»y hr? 

UIBSONET/SD H«»0)«#i5±4i|i»3&^iE«* 

ti/c±i^. ttGjfcADMttB&iirtBtt«ff±4>iBiia)nii 

(C^&< 1 O^fftfES O N E T/S D HSft7 

*&ttE**W£+IMfc&«*v K-7-*l*«W«ttJB» 

l-TSEOIIMBS ONET/SD H Mf&<Z)ffJE7'f >*taS 

srcwrE*^ h9~^KS*±^ia^i-r^fcto(c^iE{i 
*w±+"ii»aw*ff-r*mEA i s-L««E^-f >» 
a§§icism*i±rtfrEs onet/sd hSSooap s 

(Automatic Protection System) £fEH£-t±£ C <h [rj; 

[0 0 2 4] *fc. !M<Dl*»iaflUM6iLTf*. fliTE* 
A D M£B0)* B^difigct y t ±SE<|]!c 
«^£*l«»rt<iEfi£;txfci§^ flt[Efi^-S±+«S 20 
KME^L^-Virfctf-^lfrEA I s-o*fr««6*i6lt 
« Z t lz& o T1HEfl»W3:+*»«fc L J * TSE<DJKrE5fc 
4>«iSfl8£ £ tfltrESfe A D Mgi(D l*-r*L*MciKrE* 

^ h ^ - ^ »* saiai -r 4 ^ t r = «t y itfe* u >r -v ( c t$ 

t^TMISJcA D M««A<fr 5 3fe/<X^0 y »xlc J: £tfrE 
*^ h^— ^RSOIeiaL fc<fctflKrE#U^-*lcS3l+* 
K9— ^ISS^MEO LOS^bltEA I S-Ofc 
JEaLTlWEvOJIilBSfcitiaMrcLOS (Loss of 
Signal) StttiiSli--5ci:(z < feo-cmE*U-r^t>Wr 
ESONET/SDHK^W'y h? — ^Kf^I^] 30 
tl)- tlC«fc yfr^MES ON E T/S D HflDA P S 
(Automatic Protection System) I c<J; 4f1JE^^ h 1 ? — 

[0 0 2 5] *A0)*«*l*»EaS5tfrfcit* 
y-KB-e©*^ ^--frflMHHI-ctt, ±E3tADM 
««fe«fcl/±E*+IBlt«»(Dt^*i*-* SWffl 

OSONET/SDH^^fZfclt^A I S-L0)ft*3 
l J I-* U-f -VlCfilti O LOS fc J: A I S-OW'X 

^ h^-^MflMBtuyarTy-Ktwrit-r-BimE 

*ADM SSM cfc t/TOE* A D M »■ t ^ >*IMSS 

toy — KM -fix-FtL-Cff oT^^ 0 
[0 0 2 6] g&lc. *3MHf::,fc*y 
T?l*. ±E#U^*^-*K«t»«LfcdK tt-o 
©a**ADMMt, tt— ^floeaSBicfcor 

osfecttfA i S-004K tt-*SfflL^ri»St« 
uu ^«©ei£ttrc«y»iLficfcT/*^ K7-^a>y 
□ >^ y L/- v a >©'J? < t t-^l:^ o tBilUS 50 



[0 0 2 7] 

[0028] ant *«na>fttto)-»iR«»-raffi 

^n^B-c&4o Hi fc^**i«aft*ADM3S«i 

0 01*. -/-KtflMtU -^y-Krtr% &«*Z3fe 

n. jK3IA«6 1-6n, M»*R7 O. fc<£ i/sfcft^i- 
[0029] aft»a*i 1 fe*t/**a»i 2*4x^*1 

[0 0 3 0] 5fe#l&2 1 ~2 nfi. A*Lfca6*£M* 
AiftSfty- hX-f 7f 3 1 -3 nthf^ fccfct/ 

?tams5 1 -5 nt-h^h^u****©*:-*-*,, 

[003 1] ft^— h^-f ^^3 1~3n{Cli % &d£jf 
A0)«&lc*>/;^tt<7>*£l^-- KX-T v^tfffll^ 
&*U H2l::«Bjb<***i4EDFA (x;utf^A^JtiD 

[0 0 3 2] 3t»tt4 1-4nli, *>f— hX^^f 3 

1 -3 n-tih-fftOajiK ft£tt»6 1 - 6 n 

■€-*i-F*iO)ai**A*L. 2 too 

[OO 3 3] *g{185 1 -5 nfccfcI/5fe^fiS6 1 ~ 

[0 0 3 4] fflffl^K 7 0 li. a**ADM8i1 0 0 

*S8 0^&«(+*3li6«*aKKa«*lc»-^#. »* 

kte&Jt?— 3 n £*>T LTTSS^ 

3tt>*L*ft«#0)eaSj|IBf-r*3S:if. TEG)*?** 

[003 5] 3fe«*l»*Ka*S 8 0 li. ^SflS 5 1 

-5 na>3fc£<n*&£g£au ismtBrsom^iCcky 
i^o^ti*. H3*»iHLraai-r4o 

[003 6] 2R|Z % 02j#iLTEDFAV-^>f 
*V^3 OlCOtNTlttB^-r^o 

[00 3 7] H2lZ^$tl*EDFAy— hX-T^^3 
Oli. JHije^aBl 3 1. WDM (Wavelength Division 
Multiplex 1 3 2, JSitfEDF 

(x;ue^A5$j!]a?7-f A) i 3 3fc*y«fiE*4vrfe 
y. «**Ii*fiafeBA^6ED F 1 3 3lcA*S4i4, 
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7l32SgftLTEDF3f:A**Wo EDFA^ 
-h^-f 3 0 -cliU*-r L. BiBjfcjB 

[0 0 3 8] 01 l::^S;h42Kft*ADM3S«1 O O \Z 
$Bl£#i<hL. SONET/SDHf:fcM7U-AItt 

[0 0 3 9] H3£#sblt. Hircfcit**« 

fCOlvcttSr^-So H3li. 3fe^^SONET/S 
[0040] •ft£l?-*> % SONET/SDHW-VCfc 

1+4*^ k^— £»»EWisicfci*-cte* Rnn&n 

«l*-f*Ll»»Ea*ff5^U— AQX (LOF : LOSS 0 
f Frame ) SfcfiTKY nx (LOP : Loss of Poin 
ter). «#aK»*Ea*fr3*«# (LOS: Loss o 
f Signal) . fc^t/S^p a n H*^K*MS*fT5»#^ 
y* (BER : Bit Error Rate) -l-*L-F*i3&*Hl+ 6*LT 

[004 1] Ztilc^LT. *«WI-*5lt4*U-<-Vlz 
fcl^lttBPF (Band Pass Filter) <t3fcS/NJ±£ 

»SE«£fr5*«*(Dsfc*rJh«-S§- (O LOW : Opti 
cal Loss of Wavelength) . #S&S*fcl*3fe S /N&CD 

(OLOS : Optical Loss of Signal) . fe£l/3fc 

S/NlkiST«* (OSD : Optical Signal Degrade) 
**i**i*Sr»lc£»LlS:U HI f= felt 

[0042] Sfc. ^^h^-^rtOfeSv-f^CBf 

N E T/S D H-Cli7-<>l»f *Hifl* (A I S-L : 
LineAlarm Indication Signal) £i££fl^--5 Z t \z£ o 

[0043] dtidttLT. *«wrzfeit**u-r-v-c» 

l±. 1IEOLOW, OLOS. OS D£&d3Lfc**;/ h 
^-^7XL/>>h, Hi l=fe(t4«IW*«7 

0 fi«fc 8 Otf* *<Dftth*}£&m 

S«ttS«# (A I S-O : Optical Alarm IndicationSi 
gnal) £T%L\zmtoTt%>i,<0ti-£ o 
*7-^xL/> >^3b<*ffl* taR-Tft -iicj: y. 
J:yT3lO>*^ hr?— ^7il/> > H±OLOS$ A I S 
- O t LTfedi L5fc£ii*) £ SBr-T 4 C £ 1 



[0044] Za^dlCLTJMSMlZfiSON ET/S 

DH©9-f >»*»3&<Lost«tb-r«ci:fc3a:y. c 

A I SfiWis OLOS. OLOW, *fcl*OSD*«t 
aiL^7h9-{7X^>h^ *U-f*l::feLvC-£ 
*l$A I S-OlcSHLtSONET/SDHl/^-Va) 

[0 0 4 5] KVH«tt±IBa)%tt«XKfi««4a)C 

10 If icjzy^y-K^^P^^va 1/X-f^tfflya*. 

x7 p *ja-e*«pTtB-eft-6fcift. i/x-rAoo/J^k. ffi 

[O O 4 6] 

[Hfficn] #j6wa>*ifi«iz-3L^-c. ±&mm<» 

Ay-hx-fvfiu *0»»»I "n" liSffi 
" 4 " "C. Xft 1 5 4 8 n m ( A 1) . 1 550nm(A 
2). 1 5 5 2 nm (A3). 1554nm (A 4)0)00(0 
20 «##*<««*MS;h4*0£** o 

[0047] ;jfcfc. *flgffla>*— a>stJt«icoL^rHi 

[0 0 4 8] ca)*»«fz«-r4«|jjtia6*ti-f*Lfej: 
tfttUMUfitlzoiA-ci*. H1 *#BBLTBEIw|fiMLfca) 

[0 0 4 9] 548 nm (A1). 1 550nm 

(A 2). 1 5 5 2 nm (A3). 1 554nm (A 4) (OH 

-ocommtiz. 7 r u-r»ieBiii»r»?-icft«**L*ft» 

sftSl 1lcA***u *jifh»44*5Mt2 1- 2 4 
30 lzfcfc*i£*i£ 0 f *#tt2 1 ~2 4**u-F*iIz 

[0 0 5 0] 3fclZ. ;S53fcADMgl1 0 OCDiSf^fCfe 

it*. ft«*a)ia, fe*T/» AizoiN-ciftB^-r 

4 o 

[0051] *-r. *«^a)»«»ftic^i*TKW* 

£<, 3fc#;*fi§&1 1 2 1 lZA*Lt=»* 1 5 4 

8nm (A1)<D«-^5fcl4. EDFAV- h3 1 $ilL 
fcflk. 1 i*Lt7U-fMBi«f»*l:ft« 

40 [0052] 5feiz. ico^rittwr 

4o 5fe#j$*1 1 2 1 IZA*LfciK«1 5 4 

8 n m ( A 1) (Dfl-S|pfcl±. 2 1 IZfelvC E D F A 

f— h 3 1 ^£U±l**l4i:^fc-fflJA<3t5{lSl5 1 (CA 

[0 0 5 3] §&|Z. #«#(D»A»f*f::oi%TSUH-r 
*#aSSl 1 36^&5te»ltt2 1 fzA*Lfc»ft 1 5 4 
8nm (A1)(D«^*I*. WW^S 7 0©«HBlC«fc y E 
DFA>f-hO*y-hAY^f 3 1 tf^CDttttlZft 
£C 4 1 ^COi±i^^SK*tlSo C0)fg. M 

50 ffl*«7 0<D«qWfc*y5feS««6 1 *&ttS*a=sh.fcSS 
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S1 5 4 8 nm (A1)<D«*ftl** 5fc#H£4 1 flcfcot 

[0 0 5 4] flfe<D»«A2 -A4 *;ft^*UZ)*;lwO^T 
Xft«d£&afIBa%5Mftai 1*&3MHM*1 2 

[0 0 5 5] ;jfclz. H4*#IBLr*JB?B(D»2<D*lt 

[0 0 5 6] ^!4|C^*4x^;K*7tADM^a2 0 0 10 
I*. *»*«»2 1 1. *»*2 2 1-2 2 4. 

23 1-2 3 4. EDFA^-h24 1 -244 s 3tS 
tt»2 5 1-2 5 4. 5fejHfiS2 6 1 -2 64. 
9270, -9— +zlU~ ^ 2 8 0. feJ:Z/3feSl*S^-- 

2 8 1 -28 4|c£ yttj£*;h/Cl**4><D£-r«o 

[0057] ff2<o»ttffii^ft-a)iiikfli^flit-r«iA 
jBLT*»*sft«2i i^A*-r*-*. *»*a»2 

§12 1 1 icj: y #aft«r=#a**Lfc«*fttt*si*s 

7-2 8 1 - 2 8 4ICcfcyjR»**Lrft»*»S2 1 1 

[0 0 5 8] a*3teADM3S«2 oo^a*-t*«** 

(4. 1548nm(A1). 1 550nm(A2). 1 

552nm(A3). 1 554nm ( A 4) <Z?E90<7)jffifiA* 

$ 2 8 0*aaLT7 U-f WSKBlHlSrft^lzftaStL* 
*#*Sfc»2 1 1 fcA2i£;h,£o 
[0059] ft»*Sft*2 1 1 (4. Si+fc*s»air 30 

**L-F*L»ft**#tt 2 2 1 -2 24 lea** 
ft»tt2 2 1 -2 2 43&^t>Ui***L*3fc*aitr^aL 
*2 8 0^US*-r*o ttot, 3fc#lft2 

2 1 -2 2 4*h-F*ii3r4fcf£-oa>a«a>fta)^3!i<# 

[0 0 6 0] 3fc#tt2 2 1 (4. *»^a*2 1 1 A^bS 
l+fcSR«1 5 4 8 nm ( A 1) Sft»lft 2 3 1 fecfctf 
*««*2 5 1 ft»tt2 3 1 

A^e>A*-r-5***»d5K»2 1 1^5SfflUn^* 0 

[006 1] 3t^tt2 3 1 (4. 2tW&2 2 1 ^t>S(tfc 40 
Ml 548nm ( A1)0)SSE D F A>f- h 2 4 1 ^ 
£Jb*L. EDFAy— K2 4 1 fe«tt/*a«*2 6 136^ 

t,sit^>3t^3fe^ift2 2 1 *vaj*-r«o 

[0 0 6 2] E DFA^- h 2 4 1 14. &#d&2 3 1 *b 
3tELM*.Z>— 2 8 1 t©IBlra5o-C*J»#a2 7 0(7>fr] 
*»<S2 3 1 frfcSIf fc2fi«1 5 4 8 nm 

(Aixoftsaias-ti-iadfcttifejswa^— 2 s i *v 
ay. *os»«t*»ttz3i^dj*t4. 
[oo6 3] tta)ae«rciB-r«««iasx4»Ri«rcttflt 

£*l£o 50 



[0 0 6 4] S*#ADM£B2OO0>«)f£l::i3 

[0 0 6 5] 5fe^fiS2 1 1*^Ui**j|lfc»*1 5 
4 8nm ( A 1) 0)«-*3feI4, EDFA^- h 2 4 1 £ii 
iSLfcS. 28 1 fCj:yjR«*tL. EDF 

AV-K241 wtf##*s»2 1 i iz 

a***l. iit^o *fc. ft^a*2 1 i^btu±i 

ShfcMl 5 48 nm ( A 1) (D«-*3tl4. 2 2 

1 (C}t^*+Lfc3fe»lIS2 3 1 fC-fflA<ffi*aF*lfcO)%ft 
SiS2 5 1 f=A*LTS*S*U *fc, 3fc 

»sas2 i i j^&uasfifcasai 5 4 8 nm cad 

0>«#3ftli. 1M W^Sr 2 7 oa>*JWfcj:y EDFA>f- 
K2 4 1 A<^^0)ttffllcaofcJi*. EDF A^* — h 2 

4 1 3^&oa**aBfs*L* Q cicofg. %aflt«2 e i 

36^6ffl*S4lfcSft*1 548nm ( A 1) 0>{1^3fcl4*;# 
tt2 3 1 fZ«feoT*»tt2 2 1 IZtttt$4l%^«XS2 
1 1 icAASfu »A£*l£ 0 

[0 0 6 6] ffi0)iS*A2 -A4 -ttl-ftLflOftlCOL^T 
3fe03gn^»3teaiigKf43t»^?«Sl2 1 lj^t>3feK 
8 2-2 8 4*"C±EI^»(D*jaS*L-C^ 
£ a *fc. 2ttJI»a$*L&ftl4«»«XS2 1 1 rc&Hft 
£ 2 8 0jHLtai*S*lS 0 

*MMf AORTAS***. 

[0 0 6 7] ;jfeiz. H5*#BBLT**wa)»=a)Si» 

[006 8] H5l::***L*3R*3teADMSfi1t (30 

0 : El^^^BS) (4. *»*a*3. 1 1 . ##«3 2 1 
-2 2 4. 3fe^lIS3 3 1 -3 3 4. E D F A *f — h 3 4 

1 -3 44. 3 5 1 -3 5 4. 3 6 1 
-3 6 4. Mffl^a 3 70. 3 8 1 -3 8 4. fc 
J:l/*7^Vb-$ 3 9 1 -3 9 4 fzj: tj «jS$tlT ^ 

[0069] mHa)iijs0ii7!)<±iEm-a)iiigc»i<tffia'r 

4jSI±* ED F A *f — h 3 4 1 -3 4 4-5-tt^H. %T 
^VI/-*39 1 - 3 9 4f*lf*ls J3J:tf*»tt3 8 
1 -3 8 4-t#i-F*iA<ltW«tt*4x. g&(D3fc#ll£3 8 
4/)<I^EDFA^-h3 4 1 \Z&ffct £ d <fc y 
;L-^fl^ja**LT^-5Zt-Cfcy. HfZ. 3t»«3 2 
1 -*2 2 4**i-F*ll4. *#tt3 3 4, 3 3 1, 3 3 
2, 3 3 3^tL^tL<b. ;U— ^^i^^Cfct^T»OfI(7)Jll 

[0 0 7 0] ;M3feADMgg (3 0 0) ^A*)-T£fl 
jfifi 1548nm(A1). 1550nm(A 
2). 1552nm (A3). 1554nm (A4)O0OO) 

a«35<*M**LfctiO)tfa5y. ztLt>ro*f4. 7^s 

[007 1] *»«a»3 1 1 f4. 8ltfcft*»aLt 
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-t*i-f;h«iEe«##te3 21-3 2 4\zthji-fz>— 

3fc#l&3 2 1-3 2 4^t»£li^I**l-S3fe^Stt-C-&^L 
Ttt*-r*o ftot, 3fc#l&3 2 1-3 2 
fife t£—0<D$i&<Dlt<»frtfn&?Z> 0 

[0 0 7 2] 5t#d&3 2 1 |± % *»«a»3 1 13&*£» 
l*fc»ft 1 5 4 8 nm ( A 1) <Dft £ 3fc#H£ 3 3 4fcJ:tf 
*3fl*3 5 1 -ttl-P^aiij-r*— jfeM3 3 4 

*^A*-r**s*»*a*3 1 i^mLti^o 

[0 0 7 3] 3tM3 3 4lj;, 2 1^&*(+fc 

«*1 5 4 8 nm (A1)0)ft**»tt3 84?^LtE 
DFA>f— K3 4 TMB*U *^tt3 8 4fc£Z/3fci£ 
fl»3 6 4A^6ai+4aS* 1 5 5 4 nm (A4)<«fe£ft 

#«3 2 1 uja-r-s. 

[0 0 7 4] ^ot, 3fc#d£3 3 1 fi. *#tt3 2 Zfr 
6Sl+fc»ft 1 5 5 0 nm ( A 2) <7>5fc£3fe#l& 3 8 1 £ 
^LXEDFAy-h3 4 2^tli^L. *»tt3 8 1 fc 
«fct/*iSS«*3 6 1^fc>SI+*»«1 5 48 nm (A1) 

£>5fc£3fc#[i£3 2 2^a*-r* 0 

[0 0 7 5] E D F A *f — h 3 4 1 14. fl^S3 7 0 

a*iciiaa*i*fc5fe*#7* vu— * 3 9 1 ^sy* 

*7-fVl/-* 3 9 1 Ii»l+fc*a>3-&a8*1 5 4 8 n 
m ( A1)(D^(D^$-Sia^-a-r3fe»lf*3 8 1 ^£ib±|-r 

[0076] fbo)Sftr=Ba > r««*iAKX4>n«Rrcttit 

[0 0 7 7] 3fcfz % ftftftADMSB (3 0 0) OHfE 

[O 0 7 8] iia<Di§£-ei±. pt^HS3 2 1 IZjfe 

#«3**3 1 1 3&^t>aS***lfcift*1 5 4 8 nm (A1) 
*#83 3 4, 384^LEDFA>f- 

h3 4 1 CtfCcfcy. «7-fVl/-J 3 9 1 

£*£T. #ttlt1 : 1(3!>ft»tt3 8 1lCj:or»«S*l 
fc*»«3 3 1, 3 2 2S*Lt*»*»»3 1 1 ICA 

[O 0 7 9] 5Mfc<Dit6T*M\ 5tM3 2 1 

#*»»3 1 54 8 nm (A1) 

<D«##li. *»tt3 2 1 fctttt$*lfc3tfi«»3 5 1 

l3A*£;Kg<i£*i£o 

[0 0 8 0] *fc % Jf A<Dif£-ei±. *»tt3 2 1 IC^t 
»d»*3 1 l3&^tiU*I**lfca*1 54 8 nm (A1) 
<D«#*I*. ©ItSl^S 3 7 0 <D1H1BI= cfc l J E D F A ^f— 
K3 4 1#*:7(7)l£ffilZfc:£z£T*EDFA^— K3 4 

1 **&(DHia£i£K**i5. -OSS. B»¥Bl3 7oa) 

«fl»i^j:y*a«*3 6 i frfe>aa**ifca8*i 5 4 8 

nm (A1)<D«*3feH *#lft3 3 1 |::J:oT3fe#tt3 

2 2irjS«S*i*#*S6S3 1 1 lcA2i£;K£o 
[008 1] ffe(D;&fiA2 - A 4 **i«i<D*l::-3 0T 

ft<D3fch**€K»«BI4. 3 1 1 izmm 



**U**#ltt3 2 2-3 2 4-fil-PtlA^. )[s—Zr&l& 
!&-?&ytftm 3 8 1 -38 3 ■tfl-ftu %l^-e%£>tt 3 
8 2-3 8 4, 3 8 1ttfhS*Lr*»(t3 2 2- 

3 2 4, 3 2 1 t*lf i:L^, ±2n« 
fc«jS**L-C^*„ JSl±lcj:yy— Kn-effiKSKftfl!) 

[oo8 2] jfefz. ®6£&mLx*§£wo)mm<DmM 

«l-*5li*»ft#ADMj6B4 0 00)^^41 y ><fOl\ 

r. ±iaE!3fc^^tLr^^ i E— £ y ><fms^o lo 

10 S. OLOW. OS D<7>Jli[z!fcE-r& 0 

[0083] @ 6 fCTs* *l^$S3fe A D Mgf 4 O 0 

r*. iiicfx*^i6MADMgii ootmmtem 

*>4* *»»»4 1 1 . 5fc#ffi4 2 4. h4 3 1 - 

4 3 4, feJ:tf*SaU4 1 2A<H^**LTfcy. -ffl 
©iSSl 554nm ( A 4) fC*} LT<0^5fc#d£ 4 2 4 
^^^^-^814 8 4»v$HT^|) a Z<D 
^^^-^814 8 4(4. 01 IZ3***i4jte«#|* 

i^as oicjtfis-r^o . ?#g5tADMgs 

20 4 0 0fCA*-r**«*i*»tt4 2 0ICJ; y-ffl^* 

u^^-^814 s oic^is-r^tcD^-r^o 

[0 0 8 4] Sft%ADMSt4 O O^AAtSfflf * 

H 36ft 1 5 4 8 n m ( A 1) . 1 5 5 0 n m ( A 2k 1 
552 nm (A3), 1 554nm ( A 4)OESO(3!)Sfi^ 

M**ifct.G>-c*y. ^*tt»o)*r4. T'u-rwaBia 

Sr* : Ffwfta**L-B*»«*S4 1 1 KAAStL-Bift 
\z^ ft#flS4 2 Olz^oT^E-* U ^E-^ 
*0)MgSSffitS*H'-V ; E-^8l4 8 0IZAA 

30 [0 0 8 5] -Ttobtu ^^^-^814 8 Of*. 

*CA:lCcfcy«HB«#*a)*j|itflBf. *fcl*fl»*£ 

«WLT*StSK«*frlV OLOS (Optical Loss o 
f Signal) Saa-r*ZtlcJ:y^T-</<a)»ft»*lcJ: 

[0 0 8 6] *fc. ±afiLfc»*£«*l*7L/^**B 

40 H«*Ti=ft**n«*»a»4 1 1 i=A*aF*i**nF 

*lWft4-5r— K4 3 1-4 3 4|C£iJ*)£;h,£ 0 "Tftfe 

y-S4 3 i -4 3 4**i-« ? *L-c?i4fc/£-oa>a«; 

[0 0 8 71 «£oT. «jctf. 3fe^;S»4 1 1*6^- 
K4 3 4lzai^**tfc;«g 1 5 5 4 nm ( A4)<OfI^3fc 
l4^<D-aJA<^-^*<b LT5t»(ft4 2 4IZcfco-C5t» 
ttLT*U-fV^-*SS«4 8 4|ZA*L. *U-r-V^E 
-^S14 8 4lCj;y3teSaS/l<E»**l*o 

[0088] 361^^^-^^14 8 411 7U-r»3t 
50 BBI0f«7a)ftaaflfigHia)tttt£:%^« 
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niBS««£:RI*tt(l«*L^oinriBSfti<£: 

r**ft <d a *a>$$& t <7>ttfr e» * s / 

a3&^6«ria«#*(Dafi-r*i*EaLroLow copti 

cal Loss of Wavelength) £ fttH** Z t lz«fc y . 3fe;TS 
[0089] 3feU>r-V^-£g^4 8 41*. 'X 

a« 4: ra*ftt* t * l 3^-3«rEa«« t ana « xm 

tt^Tlc(STLfcZ^0)EaSff^OS D (OpticalSig 
nal Degrade) fc*aU-« C £ |c,fc y . 9flHW0>JM 

[0 0 9 0] ±2Lfc<fc3fc. SfcU-f-V^-^SSItlzJ: 

[009 1] &\z^ H7*#IHLT*«IB<D*Ea)*lft 
«^Lr. »ftftADMa«5 0 0)£l<|»*<Z)l8©Klftf3 20 
OlvCKWr*o 

[0 0 9 2] H7I±, B6(C^**L4»ft*ADM*l 

(D-o*-^cD*eaB(c«feytti«L/= : fca)T?*-&o a 
or. JK*3teADMS6iia)«ljai±*ofc<Ri--ea5** 

[0 0 9 3] i 7 (Cfclt^Sfift A D Mgl 5 O O "(? 
li. ^;M5 1 1 . 3fe^t5 2 4, y-h531-5 
3 4. **ie»5 1 2fccfct/5fcU>r ^-^815 8 4 

<o^3&^**trfey. *fc. A*r s 
aoiccfey-wsftu-f-v^-^aassoic^tt-r* 30 

t©tt4. II*ADMgi5 0 1Tlt 3fe 

5 15. 5fc$*d& 5 2 8. K535-538. 
**»»5 1 6fc<tl/*U-r-V^E-^SM5 8 8(7)^7b< 
^S*lT*3y. Sfc. AAt4*«*±*»(t5 2 9IZ 

[OO 9 4] $S3feADMgf5 O O^A*!-f £<i-i|3fc 
I*. %ft 1 5 4 8 n m ( A 1) . 1 5 5 O n m ( A 2) . 1 
5 52nm (A3). 1554nm ( A 4) ORgoaXft** 

*«**Lfctia>-efey. cti&cwtei*. ru-f sfts&is] 40 
Sr»T-izfta**i**»*a«5 i i ica***i*£# 

*a)*BS*l£«***U*^ = $S1l5 8 OfzA* 

aS*i«##»«5 1 1 lcA**ft**L*!K»JS<&>f— 
h 5 3 1 - 5 3 4|CtB±|£;K£) 0 >f— H 5 3 

1-5 3 4-t*L'F*L-ef4fc/f— O<3ft«<D*0<^fr#£ 

[0 0 9 5] ft«1 5 5 4 nm ( A 4) 
#ft§&5 1 1 ^&tB***Lft»tt5 2 4lc^S!-r^^^ 50 



[0096] za>«a-ei*. n*x±fl)9rJ:yT9fcf::& 

OLOS^t5 0 Ttb^^-^^iS 8 4f*. O 
LOStD^ffiSE^IC. h5 3 4tt7\zLT?— 

h 0) tti 4 Cltfc J: y. TStl-A I S-O^ 

[0097] «eiSB*^Lrtt«**u**a)y— kic 
M;Sfi3feADMgl5 0ir^, a*. A*-T4«# 

ft* 1 548nm (A1). 1 550nm (A 2). 
1552nm (A3). 1554nm ( A 4) (DBS 00) ft A 

[00 9 8] LfrL. XMADMgl5 0 0l:fclt|» 
ft^r-f/^0)KI»fzJ:y. ?— h 5 3 4 3&<^-^fc**iT 
y-HBilA<aR**l4(DT?, a**ADM36«5 0 1 
a>3teL/-f-Y r ^ = $3SiB5 8 8lCfcl^T*0 LOSi^U 
**L* 0 «-3t, XMADMgl5 0 1t*!i, y-K 

5 3 8 s^iz-r satiety A I s-ofrTSiciant 
[0099] »*a)»±Lrt^ft^f6a>afta)e 

[0 100] C^cfc^IC ftg3feADMgaC03feU^-^ 

^-f ^^*3f^-r*c:tf-«fcy. 3teu-f*<D*-e* fro 
[0101] b 8 £#flB LT*«wo>*Aa>3tifc 

ffiUcfclf*. ;mADMg§5 OOfr®^<7>BgO)g]7 

£ r*9]<D»f*icoixTKw-r *o 

[0 1 0 2] H8f±. B7|Ctr*4x^— OOOftS^AD 
M8I5 0 0, 50 105*,, SSitADMglSOO 
<7)<f— h5 3 4<t5te^»*5 1 2 £ a)M(D*»tt 5 4 4 

ftoT. B8 0)«/SfccfcT/«iS^m<75ti^(i. H7 0)i| 

[0103]^ ft* 1 5 5 4 n m ( A 4) 0>{l^*;fr5fc 
^M5 1 1fr&U*l**lft#IIS5 2 4lC»Ul-r4ft7 

yT3ltrcft«*U-f -V^E-^SMS 8 4 

i*. *A**«iai-e#r. oLost«Wi«. *u>r 

^-^815 8 414. OLOS<D«ajffcIfr&rc % 
h5 3 4j^^l:LT>f- hCDtb^l^^KT-r^Z^fCj: 

y. TaffiicA i s-o**frLi»»*±ta#-r*. 

[0 10 4] LfrL. CC-e3t^«i5 6 4frt>»ft1 
5 5 4 nm (A4)0ttf *A%»«5 3 4j«ft Lt* 

^ftsss 1 6frai^**v^ii^. 2w>y— Ka>as**A 

DM8I5 0 1 0*^^-^815 8 8l::fc^T. 
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[0 10 5] Z(7)ct H-a*<OOTSflAt«C 
klz&^XA I S-OI4ifc+T?aBf*tu«A<. tfttifA 

f*l:Wt«4ct<i:<, »»«>*±*<l*HJ-<?** 

[0106] *ie % m9&&mLx*mB8<Dm±<Dmm 

7, H8i:I4SiJ<Z)«iftlco^rttWr«o 
[0107] @9IJ: S H7IZ3i*S;h,«-o<D3i*#AD 10 
M815 0 0, 5 0 1 £S^fc&&fCfcl^T. 
ADM8I5 0 0«<D##tt5 4 Olcj: y#tt$*tfcy 
- Kma(Btt1K5 9 1 . fi«fctKB*JfrADMSS«5 O 1 
fllfl>*#tt5 2 9|C*y#ttS;Kfcy — KIH»«SS«5 

[0108]^ 3ftft 1 5 5 4 n m ( A 4) <D«-*3fej&<3fc 

»*±«W<fcyT3tl=&«#U*A'^-*»«5 8 4 20 
(4. StA2i£«t*Q-e£r. O LOS *L/-f 
^-^gi5 8 4 I*, OLOSa)^$t^lZ, y— 

h 5 3 4*^-^lcLry— K(D£±i^l*5g»ft-^c:<b:(zJ; 

y. TSSleA I S-0^|TLBiMJIStl» 0 

[0109] ^<Dmj&\z&i\T\t, y — Kma«a«5 

9 1, 5 9 9|We±E<D«#* < S:l*®ja*a)«-*ft*ffl 

ft £ HB#rcii«-r * z * *><t* # « o 

[0 1 10] HI 0£#RBLT*3MB<D#A<D* 

tt«l3j3lf 4* Sft*ADM»«6 0 O. 601$-#jffi 30 

Lfc-tr;u^t — y>y*^ h^— ?oi\TBiW*r*o 

[0 111] 01 Oft H4l:S**l*»«*ADMe 
SlCLTttfflL* — OO— AD 

M816 o 1 ictts&u-i'-V^ 6 s 1 % *fcfte* 

a);M3feADM8i6 O 2 lZ[i3feU-f "V^ — *3£it 6 8 

2 (Ha^m) J e*L^^^i^b4^rL^^ta) < ^:■r^o 

Sfc. afcU-f-V* — ^S16 8 1, 6 8 2m%^AJl-? 
4«W*-feU^*^-f ^^6 0 0*^LT**«*6 5 

[0 1 1 2] HI OIC^*4x*J:3f-. »«*ADM36 40 

a 6 o i . 602 rc««a?#t*fteisiBfci4. simck 
»*fS3(3fi^e3i*tirfey. -SMMADMg 

«6 0 1 lCli3Uf||§L *fcffi»()!)aft*ADMS1l6 0 
2lci4T««3&<»tt**iru*t,a)i:-r4o (toT, 9 

£i8M& A D Mgi 6 O 1 6 5 1 ICS 

[o 1 13] 9«ttBl?ttaffiltr=lKtt»*LfcS«5KA 

DMgl6 o 1 A^»tt**i/=«#*(4*u-f 

Sfi«6 8 1l=A***L. *«»Z*«*tLfca«*AD 50 



Mg§6 0 2j&*&#tt*Jhfc«*ftl4#U**^-*S 
16 8 2lZA^^^^)o 

[0 114] ^^^-^816 8 1, 6 8 2**1* 
*U4. OLOS. OLOW. OS D^fc(4BSSg±l^cfc 
*A I S-0£^E--$f-r3 0 

[0115] ::t% ±1Efttt**KI«*Eatt4ft<% 

^-^^16 8 2lCfcl*T«a*JhTl*ttl^Ci£B 

-e-fe;u?t— y>y*y k ^—^ ttf-es 

[0116] ±issiBj-e(4. £ro>3ll6«i::i3ivc. eg 

E3tlt^fflrttMLfc»lc|BS**i*t<D-cr*3ti:<. {fe 
©iS«M», fllxl 8, 1 6, 3 2. 6 4ft£Sfi 

5 5 0 nmflHzB3E**L4ti<Z)^l4fl:< 1 3 0 OnmS 
^tt^Tfi^C < . 2. 5Gbps, 5Gbps. 10G 

[o i i 7] *fc, ##SL ^SL *»a»ft^f. 
X'itT U-f »attHSr*^*fl|r=»If raw LTHitf 

;u*— a)«^ftfci±ft if r^«©«te**-r it© -efc 
[01 1 s] *fc % ru-f»aHHa»«Htftificft»s 

A«ft^»tt*fc*ai[. **ttttfc3fc*»l£ffAL 

[O 1 1 9] *fc % Sedfa <T — hfccfctf 

«»a)«»**jW4,L<ii. m-onjfi^i legate Lfc^: 

[0 12 0] Sfc, EDFA>f-hO«S[t ^ICED 

r / <t Lt^ira LBfijitafc «fc y Be L*ii 

[0121] edfa>t-k mutitmasa 
ft^yicsi^v/^-^jt^-r^>^x-< y^ 

OAt^t^-KX^^f, H3£^A>f ^fc^o^- 
hA-f ^sfuja it *H«a>a»3&«jBa-c**. 

[o 1 2 2] *fc % ±B*M|-C. mte£*8Br(*SJt 

5feADMgS^(D-®Hff0^lz|aKLTl^BJL. ^o. 

A D M^aP^TM4KSSleaif « J: 5 l=H* * 
*ITL**3&«. **0^lCcfc-5)3tU>rV^-^S®l4. aS 
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- oogs 7? & o r * £ o 
[oi2 3] *i^*^*»na>iMMiBtt3i 
««if=is«Lfctt«i=iB6raa«»tt*ffl^rasi= 

[0 12 4] *)Zs#*v 

#. SMADMgS^bf, *S±**»lct,ft 10 
WW-«lMALI«Illtt«|:itA I 

S-0*J6ffLftU-f -V0) + -ea)-bJU^t — 'J >^3&<pI 
#6~e£>So 

[0 12 5] z<7>J:5^. *««*H3FLTKWLfc 

bhi*. ±iB«HB*aifc-ri»yaa-e*y. ±SEi&Bj3*< 
**MSiH£-r*tia)-ei±*:i^ 

[0 1 2 6] 

[0 12 7] *a)3af± % 3fc#«8fc*tfftd»«£ffl 

[0128] m^caami*. is«*ADM««fr»is-r 

[0 1 2 9] ^(ESSl*. SONET/SDH U-f-VIC 
fcftSr^— A (LOS, LOF, LOP, B'ER&tf 30 
A I S-L) IZ*tj£LT. «T«lC3feU**l::jSI*45fc« 
#*KPMM*ai«# (OLOS. OLOW, OSDM 
a i s-o) £S»ut-rz£!zJ:y. »«*ADM8 
MlcfcL^TliA I SfflSffl05/\— K-5xTA<^KlcaS:4 
^b-C&y. JEICA I SfflSWJ»3&^Kfcft4fc«!)«* 

a a d Mmm&mffltfmmt -e# s t & t? & 4 0 

[0 13 0] m = <D$im*. Wk&Q) SONET/SDH 
«*<DAPS£S*te£«oc£rt«Wttttc£^fc* 0 

[o 1 3 1 ] -twaiii. JcU-f-v-eoLos, olo 
w, fi*tfosDfl53%*<tt.-o©*OTai|i»f 40 
ttaj«*cJ:orttaiLfc*^ K9-^@f^A I S- 
OlCfflftS*U SONETW^Ltfit^LOS 

fiL^r«UlS4ifcl»»tBaiLrl»»ia«*-r«ZA:*« 

[0132] me9<7>S&Sii. ±1bsonet/sdhS 

<hgS^-fS-<hk<. irl£l7f?\s— w 



c^-cfc^o SfcU-f-VlCfclfSA I S-O 

**«#cDeJSa»fI3J:yTaf3ii^a^Lrl^*3b^67?ft 

So 

[01] **w(DSii6a)-»ffls*"r^p^^H-ea5 

So 

[B2] E D F A^- 7f 0)-iS$^t ^ 

^m-efeSo 

[03] SONET/SDHl/^^^ftU-ft^WSlf 

S o 

[HI 5] **M©*H©S61l6«S^-r^p^^H-e* 

4 o 

[B6] *fl6W<D*Bg(DSM6«*^-r^P^^H-eft 

So 
So 

[i8] *«W0)JBAa)*lt«**-r^P^{7H-C?ft 

So 

[H9] *3BMO«-b<DSBllfi«*^-r^'P^^HT?* 

So 

CHI 0] *JEW<D«A0)SlllE«S^-r^P^^H-Cfe 

So 

11. 4 11. 5 11. 515 

12. 412. 512. 516 

2 1 — 2 n. 41-4n, 221—224. 231—2 
34. 321—324. 331—334. 381—38 
4. 420. 424. 5 2 0. 524. 528. 5 29 

30. 241—244. 341-344 EDFA^ 

3 1-3n fty-KX^^f 

5 1— 5 n. 251—254. 351—354. 651 

61— 6n. 2 6 1 —2 64. 3 6 1 —3 64. 5 64 

70. 270. 370 SifS 
8 0 3fcfl»t»I£WFR 

1 00. 200. 300. 400. 500. 50 1 . 6 

0 1. 6 O 2 XftjfeADMftB 

1 3 i m&itm 

1 3 2 WDMj]^7 

133 EDF (X^e^AK-^T'f/N') 

2 11. 3 11 3fc#d»» 
28 1 -2 84 — 
280 -y— £ 
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